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APPENDIX E
SMALL MORMYRID FISHES
... ORIA
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SHELTER SEEKING BEHAVIOUR
It was noted that all species rested during the day but became active
at night. During daytime Gnathonemus longibarbis always rested against
big rocks which formed the bottom of the aquarium. G. victoriae, however,
preferred to rest horizontally on the bottom above smaller stones. It was
sometimes also seen to rest over sand. Marcusenius grahami and Petro-
cephalus catostoma always preferred to rest over the sandy bottom of the
aquarium where they constructed shallow depressions. Each fish would
rest horizontally over its hollow. M. nigricans sometimes rested over sand
or mud but it was frequently observed to swim towards the surface and to
rest amongst floating papyrus stems and roots. This species would rest
either horizontally or vertically so that it was suitably matched with the
colour of the papyrus roots. The choice of substrate agrees with their
habitats as described by Greenwood (1966) and Okedi (1965a, b, 1966b,
1967). M. grahami, M. nigricans and P. catostoma were very timid when
placed in tanks without shelter. At night, however, all the species would
swim freely along the bottom of the tank and sometimes rising towards
mid water.
The nocturnal behaviour and bottom dwelling habits of these species
were further inferred from fishing experiments. Only gi1l:..nets set overnight
were successful in catching these species. Further, these species were
prevalent in bottom-set gill-nets. In the papyrus, however, M. nigricans
was caught in top set nets as well as in bottom set nets and this correlates
with its behaviour in the aquarium, where it rests not on the bottom but
u~der cover of floating papyrus stems and roots.
INGESTIVE BEHAVIOUR
The food of these species in the "'field has already been described
(Okedi 1966b) , but the type of food eaten in the aquarium was determined
by trials with vegetables, minced meat, liver, fish meal concentrate and
swamp worms (Alma sp.). Of these, only swamp worms were ingested by
the mormyrid species. Newly caught fish normally took 5-8 days before
becoming accustomed to ingesting food at daytime, but after feeding the
fish resume resting. In all the species, food was taken from the bottom of
the aquarium.
Introduction of the swamp worms into the aquaria made the fish ex-
cited, and they usually swam searchingly forwards~nd backwards even
43
b e f o r e t h e s w a m p w o r m s h a d r e a c h e d t h e b o t t o m . T h e w o r m s w o u l d n o r -
m a l l y b e l o c a t e d o n t h e b o t t o m a n d s w a l l o w e d . G . l o n g i b a r b i s w a s w e l l
a d a p t e d t o t a k e w o r m s l o d g e d b e t w e e n r o c k s a n d s t o n e s . I n t h i s s p e c i e s
t h e e l o n g a t e m e n t a l l o b e w a s d r a g g e d a l o n g t h e b o t t o m , s c r a p i n g s a n d a n d
d e b r i s u n t i l i t c o n t a c t e d a w o r m . O v e r r o c k y s u b s t r a t e , t h i s f i n g e r l i k e
p r o c e s s o f t h e l o w e r j a w w o u l d f l i c k u p a n d d o w n t h r o u g h c r e v i c e s i n t h e
s t o n e s u n t i l i t c a r n e a c r o s s a w o r m . A t t h i s , t h e m e n t a l l o b e w o u l d f l i c k
u p a n d d o w n m o r e r a p i d l y a n d c a u s e t h e w o r m t o r i s e s l i g h t l y . T h e f i s h
w o u l d t h e n s w i m f o r w a r d a n d s w a l l o w t h e w o r m i m m e d i a t e l y . T h i s s p e c i e s
i s t h e r e f o r e w e l l a d a p t e d t o t a k e f o o d i n t h e r o c k y h a b i t a t s w h e r e i t o c c u r s
( G r e e n w o o d 1 9 6 6 ) . T h e o t h e r - . s p e c i e s w e r e u n a b l e t o t a k e w o r m s l o d g e d
b e t w e e n s t o n e s . G . v i c t o r i a e , w i t h i t s s l i g h t l y p r o t r u d i n g l o b e o f t h e l o w e r
j a w , o b t a i n e d f o o d i n a m a n n e r s i m i l a r t o G . l o n g i b a r b i s . T h e s h o r t m e n t a l
l o b e o f t h i s s p e c i e s w o u l d b e d r a g g e d a l o n g t h e b o t t o m , s c r a p i n g s a n d . a n d
d e b r i s u n t i l i t t o u c h e d a w o r m w h i c h w o u l d q u i c k l y b e s w a l l o w e d . P e t r o -
c e p h a l u s c a t o s t o m a a n d t h e t w o s p e c i e s o f M a r c u s e n i u s m e r e l y p i c k e d
w o r m s f r o m t h e b o t t o m o f t h e a q u a r i u m . N o f e e d i n g w a s o b s e r v e d i n m i d o r
s u r f a c e w a t e r a n d i n a l l c a s e s f o o d w a s s w a l l o w e d w h o l e , b u t w h e r e a
w o r m w a s t o o h m g , t h e f i s h w p u l d r e m a i n s t a t i o n a r y a n d s w a l l o w i t p r o -
g r e s s i v e l y .
A N T A G O N I S T I C B E H A V I O U R
T h i s b e h a v i o u r w a s o b s e r v e d i n t w o f o r m s . F i r s t , w h e n s w a m p w o r m s
w e r e s u p p l i e d o v e r a s m a l l a r e a o f e a c h t a n k , f i s h w o u l d s w i m t o t h i s
a r e a a n d f e e d a c t i v e l y . O c c a s i o n a l l y , h o w e v e r , o n e f i s h w o u l d b e c h a s e d
a w a y a n d f r e q u e n t l y t h i s f i s h w o u l d m e r e l y f l e e s u b m i s s i v e l y . S o m e t i m e s ,
t o o , t w o f i s h w o u l d g r i p t h e t w o e n d s o f a w o r m a n d p u l l o n i t . B u t o n e
o f t h e m u s u a l l y t h e b i g g e r o n e , w o u l d d a s h f o r t h e o t h e r a n d c h a s e i t a w a y .
D u r i n g t h e c h a s e , t h e a g g r e s s o r w o u l d d a s h t o w a r d s i t s o p p o n e n t a n d
p u r s u e i t f o r a s h o r t d i s t a n c e a n d t h e n r e t u r n t o t h e s w a m p w o r m s . I n a l l
s p e c i e s , a c t u a l e n c o u n t e r , w h e r e t w o i n d i v i d u a l s f i g h t , w a s n o t o b s e r v e d .
T h e s e c o n d f o r m o f t h i s b e h a v i o u r i n v o l v e d w h a t a p p e a r e d t o b e t e r -
r i t o r i a l i s m a n d i s c o n n e c t e d w i t h s h e l t e r s e e k i n g b e h a v i o u r . I n G . l o n g i -
b a r b i s a n d G . v i c t o f i a e n o h o l l o w s w e r e c o n s t r u c t e d b u t a s i n d i c a t e d a b o v e
t h e s e s p e c i e s f r e q u e n t l y r e s t u n d e r t h e c o v e r o f r o c k s a n d s t o n e s d u r i n g
t h e d a y . E a c h s e e m e d t o c o n t r o l i t s o w n a r e a a n d w h e n a n o t h e r i n d i v i d u a l
s t r a y e d o v e r i t , t h e i n t r u d e r w o u l d b e d r i v e n o f f q u i e t l y i n a m a n n e r w h i c h
c a n n o t b e d e s c r i b e d a s a g g r e s s i v e . T h e i n t r u d e r n o r m a l l y m a k e s n o v i s -
i b l e a t t e m p t t o r e s i s t a n d w o u l d s w i m a w a y t o l i n d i t s o w n r e s t i n g a r e a .
T h i s b e h a v i o u r w a s d e m o n s t r a t e d b y a l l i n d i v i d u a l s o f t h e s e t w o s p e c i e s
a t a n y t i m e d u r i n g t h e d a y .
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Similarly in Marcusenius grahami and Petrocephalus catostoma the
protection of the resting, area was observed daily. These two species
constructed shallow depressions in the sand which formed the substrate of
the aquaria. Both sexe. construe ted hollows and when levelled the fish
rebuilt them. In both species the males build larger nests than the females
and in M. grahami these nests have dimensional similarity with those con-
structed during the display of the sexual behaviour which is described
below. These depressions were excavated at any position in the tank and
each fish rested over its own hollow which it protected aggressively. An
intruder was normally attacked immediately by the aggressor pushing its
head against the side of the newcomer. As in Gnathonemus spp. the intruder
adopts a submissive attitude and flees back to its own area. During these
observations dominance was not demonstrated since even the smaller in-
dividuals would chase away larger fishes when these strayed over their
own territory. When sexually ripe, male M. grahami tended to be more
aggressive as demonstrated by two incidents in May, 1964.
Two ripe males of M. grahami were caught on May 12th, 1964 and put
into one tank at about 0830 hours. By 1000 hours it was noticed that two
excavations were dug in the sand in opposite corners of the tank, but
frequently the fish were seen chasing each other. They were about the
same size (ll.S ems S.L.). One male kept attacking the other severely and
keeping it well out of its nest. The next day it was seen that one male
was dead. The remaining male stayed calm, resting mostly in its nest and
swimming out when worms (Alma) were provided. Attempts to get a female
into the tank did not sue ceed but another male (11.8 ems ,S.L.) was intro-
duced a week later. This new fish was ch~sed as soon as it was put into
the tank. It was attacked by the older inhabitant using its head. The new
fish also died after two days.
SEXUAL BERAVIOUR
..
This behaviour was observed in ripe and running 'individuals and an
account of each species is given below.
(a) GNATHONEMUS LONGIBARBIS
Two ripe males and two ripe females of G. longbarbis were put into
one tank on 10th April, 1964. After two days it was seen that one male and
one female stayed predominantly in one corner under the side of a big
stone. This pair behaved in a manner which may be described as cordial.
The female frequently remained tilted to one side at an angle of about
30-45° from the vertical so that her abdomen very nearly touched that of
the male. In this position the anal fins were opposed and kept beating very
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f a s t . T h e t w o f i s h w o u l d s w i m s l o w l y f o r w a r d s a n d b a c k w a r d s t o g e t h e r a n d
t h e f e m a l e w a s s e e n t o s w i m u n d e r t h e m a l e b r u s h i n g h i m a l i t t l e . W h e n
t h e f e m a l e s t r a y e d a n d s w a m t o a n o t h e r c o r n e r o f t h e t a n k t h e m a l e w o u l d
s w i m a f t e r h e r a n d a c t i v e l y e s c o r t h e r b a c k t o t h e c h o s e n c o r n e r u n d e r t h e
s t o n e . T h e a p p e a r a n c e o f a n o t h e r f i s h s t i m u l a t e d t h e f e m a l e t o s w i m a w a y ,
b u t t h e m a l e w o u l d b e c o m e r e s t l e s s a n d s w i m t o w a r d s t h e i n t r u d e r , a p -
p a r e n t l y , d r i v i n g i t a w a y c a l m l y . I c o n t i n u e d w a t c h i n g t h e s e f i s h f o r a b o u t
f o u r d a y s , b u t n o s p a w n i n g t o o k p l a c e a n d t h e p a i r e v e n t u a l l y r e s u m e d t h e
u s - u a l m o d e o f s w i m m i n g a l l o v e r t h e t a n k .
A n o t h e r p a i r o f r i p e G . l o n g i b a r b i s c a u g h t o n 2 0 t h N o v e m b e r , 1 9 6 5
w e r e i n j e c t e d w i t h 0 . 5 - 1 . 0 m g o f t h e d r i e d p i t u i t a r i e s o f r i p e M . n i g r i c a n s .
A b e h a v i o u r p a t t e r n v e r y m i l c h l i k e t h e a b o v e f o l l o w e d b u t w i t h a l i t t l e
m o r e e x c i t e m e n t . T w o G . v i c t o r i a e w e r e i n t h e s a m e t a n k . W h e n G . v i c t o r i a e
s t I : a ¥ e d i n t o t h e ' c o u r t i n g a r e a o f . G . l o n g i b a r b i s t h e m i l l e o f t h i s s p e c i e s
( G . l o n g i b a r b i s ) w o u l d i m m e d i a t e l y d a s h a f t e r t h e m a n d c h a s e t h e 1 \ ! a w a y .
T h e f e m a l e G . l o n g i b a r b i s i n t h i s c a s e d i d n o t s w i m a w a y w i t h G . v i c t o r i a e
b u t r e m a i n e d q u i e t l y i l ) t h e c o r n e r u n t i l t h e m a l e r e t u r n e d a n d r e s u m e d
c o u r t i n g . T h i s w a s w a t c h e d f o r t h r e e d a y s , b u t s h e d d i n g o f o v a a n d s p e r -
l T l a t o c y t e s w a s n o t a c c o m p l i s h e d .
( b ) G N A T H O N E M U S V I C T O R I A E
F o u r s p e c i m e n s o f s e x u a l l y r i p e G . v i c t o r i a c , c a u g h t f r o m t h e l a k e o n
2 0 t h N o v e m b e r , 1 9 6 5 w e r e i n j e c t e d w i t h 0 . 5 - 1 . m g . o f p i t u i t a r y e x t r a c t
f r o m M . n i g r i c a n s . A b e h a v i o u r p a t t e r n s i m i l a r t o t h a t f o r G . l o n g i b a r b i s
f o l l o w e d f o r t h r e e d a y s a f t e r w h i c h t w o m a l e s a n d o n e f e m a l e d i e d l e a v i n g
o n l y o n e f e m a l e i n t h e t a n k . S i m i l a r b e h a v i o u r w a s d e m o n s t r a t e d w h e n f o u r
r u n n i n g f i s h w e r e b r o u g h t f r o m t h e S i o R i v e r a n d i n j e c t e d w i t h p i t u i t a r y
e x t r a c t . T h e c o u r t s h i p w a s h o w e v e r i n t e r r u p t e d b y t h e d e a t h o f t w o . m a l e s
l e a v i n g t w o f e m a l e s i n t h e t a n k .
( c ) M A R C U S E N I U S G R A H A M I
S i x r i p e m a l e s a n d t w o r i p e f e m a l e s ( S . L . b e t w e e n 1 0 . 3 a n d 1 1 . 2 c m s ) ,
c a u g h t o n t h e 1 7 t h N o v e m b e r 1 9 6 5 f r o m t h e S i o R i v e r , w e r e inject~d w i t h
0 . 5 m g o f p i t u i t a r y e x t r a c t a t 1 1 3 0 h o u r s a f t e r s t a y i n g i n t h e a q u a r i u m f o r
o n e d a y . I t w a s n o t e d a f t e r 3 0 m i n u t e s t h a t t h e f i s h b e c a m e e x c i t e d a n d
t h e m a l e s b e c a m e m o r e i n t e r e s t e d i n t h e f e m a l e s . B y 1 4 0 0 h o u r s t w o l a r g e
n e s t s h a d b e e n b u i l t i n t h e m i d d l e a n d t w o s m a l l o n e s o n t h e s i d e o f t h e
t a n k . T h e l a r g e r n e s t s , b u i l t b y t h e m a l e s , w e r e r o u g h l y c i r c u l a r b e i n g
a b o u t 2 0 - 3 0 c m s i n d i a m e t e r . T h e d e e p e s t p a r t w a s c e n t r a l ( a b o u t 6 c m s )
a n d b e c o m i n g s h a l l o w t o w a r d s t h e e d g e s . T h e s m a l l e r n e s t s ( l O x 5 x 2 c m s )
w e r e c o n s t r u c t e d a n d f r e q u e n t e d b y f e m a l e s a n d o n e o f the~e n e s t s w a s
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f l e e .
T h e o t h e r f e m a l e s e e m e d I
r e m a i n i n g f i v e m a l e s . I t w a s I
c a l m l y r e m a i n o v e r t h e i a r g e n E
w a r d a n d b a c k w a r d m o v e m e n t s
W h e n t h e y w e r e i n t e r f e r r e d w i t h ,
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w o u l d i m m e d i a t e l y t u r n b a c k 8 1
c h a s e i t a r o u n d . I n c e r t a i n i n s l
b e i n g c o u r t e d b y a n u n - a c c e p t a b l
A f t e r t w o d a y s o f t h i s h e l u
i t w a s t h o u g h t w i s e t o l e a v e i l l
T h e s e c o u r t e d e a c h o t h e r i n t e r m i
t o o k p l a c e . I t w a s s e e n t h a t t h e
n e s t . T h e m a l e w a s o b s e r v e d t o
o u t o f t h e n e s t a r e a . I t a l s o a t t
w h e n t h e s e m o v e d i n t o t h e n e
1
h a r d l y e v e r d i s t u r b e d b y t h e a
n o i s e w a s m a d e .
~wards and backwards together and
male brushing him a little. When
corner of the tank the male would
ack to the chosen corner under the
timulated the female to swim away,
ld swim towards the intruder, ap-
nued watching these fish for about
nd the pair eventually resumed the
{.
caught on 20th November, 1965
.ed pituitaries of ripe M. nigricans.
~ above followed but with a little
n the same tank. When G. victoriae
rlgibarbis the male of this species
1 after them and chase them away.
lid not swim away with G. victoriae
cil the male returned and resumed
ays, but shedding of ova and sper-
MUS VICTORIAE
victoriac, caught from the lake on
th 0.5-1. mg. of pituitary extract
similar to that for G. longibarbis
males and one female died leaving
laviour was demonstrated when four
I River and injected with pituitary
errupted by the death of two.males
NlUS GRAHAMI
(S.L. between 10.3 and 11.2cms),
n the Sio .River, were injected with
s after staying in the aquarium for
that the fish became excited and
,females. By 1400 hours two large
two small ones on the side of the
lales, were roughly circular being
est part was centr~il (about 6 cms)
~. The smaller nests (10x5x2 cms)
lales and one of these nests was
located in a corner underneath a large stone stood against the tank. Nest
building in this species, as well as in P. catostoma, was affected by the
scraping motion of the caudal peduncle, tail fin and pectoral fins, with the
whole body moving forw$rds and backwards.
..
All the males in the tank seemed interested in the two females. How-
ever, a couple became isolated into the comer underneath the rock. The
second female remained predominantly over one large nest but it was
continually being moved around by the five males. The pair under the rock
demonstrated behaviour patterns similar to those described for Gnalhonemus
spp. above. The two fish remained calm, swimming very slowly and elose
together forwards and backwards. The female often lay half sideways with
the ventral p~t of the body opposed to the ventral part of the male. In this
position she was inclined at about 10-200 from the vertical. Frequently the
anal and caudal fins were seen to beat very fast. The female would also
swim gently under the male. Often they would swim playfully behind each
other and twist their bodies around. If another male intruded it was im-
mediately driven off by the male. The mode of attack was simply by push-
ing the head directly against the side of the intruder, with rapid sideways
beating of the hind part of the body, including the caudal peduncle. The
intruding male would show no resistance and immediately turn back and
flee.
The other female seemed a little disturbed by the attention of the
remaining five males. It was striking, however, that this female would
calmly remain over the large nest with one male and demonstrate the for-
ward and backward movements of their bodies as seen in the other pair.
When they were interferred with, they would all swim away and mix up but
another eager male would try to lure it into the nest area. At this she
would immediately turn back and prod the male with her head and even
cha~ it around. In certain instances the female would merely flee when
being courted by an un-acceptable male.
After two days of this behaviour two males and one female died and
it was thought wise to leave in the tank only one male and one female.
These courted each other intermittently for about one week but no spawning
took place. It was seen that the female continued to stay over the smaller
nest. The male was observed to pick up pieces of leaves and move them
out of the nest area. It also attacked the floating roots of aquatic plants
when' these moved into the nest. It was noticed that courting fish were
hardly ever disttD'bedby the appearance of an observer unless too much
noise was made.
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;~",':' J 'Jd~ . , ' 1 ; , ' . t ~ L ' l ' \ , ' ) , r \ • •~.., ~,
C O R B E T , P . S . ( l 9 6 l ) - T h e f o o d o f n o n - c i c h l i d f i s h e s i n t h e L a k e V i c t o r i a
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" i ' ' J ' ' . ! . - i ' , " 1 , t " : : · 1 " , _ , ; " , ~ J I . ' , ; ; i , : ( r . " < ~
' G R E E N W O O D ; P . H . ( 1 9 6 6 ) - T h e F i s h e s o f U g d n d J - o / 2 h ' d ' E i : U ; ' T h e i U i g l l r i c f a
" ' I . , ' ; " " S t J c i e t y , K a m p a l a . ' , , ; , ) ' . ; ' 1 / , ; , , - , j " , , ' , ' ' ' f l " . . " , , I , " :
( d ) M A R C U S E N T U S N I G R I C A N S a n d P E T R O C E P H A L U S C A T O S T O M A
M u c h d i f f i c u l t y w a s e n c o u n t e r e d i n k e . e p i n g M . n i g r i c a n s a l i v e i n t h e
a q u a r i u m . S p e c i m e n s o f t e n s u r v i v e d f o r o n l y a f e w d a y s d u r i n g w h i c h t i m e
t h e y h i d i n c o r n e r s o r a m o n g s t t . h e d a r k r o o t e o f t h e a q u a r i u m p l a n t . P .
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: (~~u'~ll~,l;\~,?;ut~f-~X 2 c m r ' ) ' I t , w a s observedtJ,1a~d , u r i n g t h e , d a y e a q n . f i s h
stay~d q y e , i t , s , n , e . f ? t f o r m , o s l o f t P e tiJ11~ a n d d r 9 , y , e , Aw.intr~d,ers, w h i c h
,-~alll~. ~~~r' i t . ' No ' • .behavio\l~ patte~R. t h a t a p p r o x i J p a t e p c , q l j r t s h j p , h a s y e t
J)~e~ o h , s , e r v e d , a i l h o u g h . rip~ f i s h , f r o m t h e S i o R~v~r w e r e k e p t , i n t h e
. ~quffl'ium a n d ~injefted wi;~~pituitarx, , e x t r a c t s . I t Y ' { 8 S ~l:!tic~d,: t h l l t t h i s
,§lpe(Gi~~.h a s a r e " : l a r k a b l e ~~ility t o c h a n g e c n l o u , ! ~P ~uit. i . t s h a < ; k g r o u n d .
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